For time and space constraints, 5G base stations will have more serious energy consumption problems in some time periods, so it needs corresponding sleep strategies to reduce energy consumption. Based on the analysis of 5G super dense base station network structure, through the analysis of current situation and user demand, a cluster sleep method based on genetic algorithm is constructed under the support of genetic algorithm, which can realize the dynamic matching of energy consumption in time domain and space, and the low load base station enters the sleep state. In order to verify the performance of the algorithm, the simulation network structure is built on the MATLAB platform, and the advantages of the algorithm in this study are obtained through comparative analysis, and the relevant test parameters are set for the technical performance analysis of this study. The research shows that the method proposed in this paper has a certain energy-saving effect, can meet the energy efficiency requirements of 5G ultra dense base station, and in the ultra dense base station group, the complexity can also meet the system operation requirements, which has a certain degree of practicality, and can provide reference for the follow-up related research.
I. INTRODUCTION
With the continuous development of mobile communication technology, people's access to information and speed continue to improve, in the context of 5G network gradually popularized, a large number of base stations are in full swing. Compared with 4G network, 5G network requires higher number and density of base stations, so the resource consumption caused by the capacity of communication system should be fully considered in the process of mobile base station layout. The traditional macro cellular network architecture can not meet the energy consumption demand of the dense 5G base station, so we need to improve the traditional macro cellular network structure and propose a new network structure scheme. UDN technology is a heterogeneous network structure which is different from the traditional macro cellular network. This network structure has the characteristics of dense layout, high frequency reuse rate, and can effectively improve the network capacity. It is the basic network structure commonly used in 5G network at present.
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The layout of this small cellular network structure will lead to higher density of communication base stations. In order to improve the quality of network communication service, it is necessary to further reduce the energy consumption in network operation and realize green communication.
Based on the demand of green communication under the background of 5G growing popularity, this study analyzes the sleep algorithm of base station, explores the energy-saving technology of 5G base station, combines the Internet of things technology, collects network data with the support of sensors, and constructs a centralized dynamic sleep method based on genetic algorithm to realize the system network cluster management of high-density and large-scale base station groups, effectively reduce the energy loss of centralized base station group and improve the system stability. It is found that the current research of some experts and scholars on 5g papers mainly focuses on its networking mode and operation process stability, while the research on energy-saving process is mostly one-sided.
In this study, the algorithm is improved and innovated on the traditional algorithm, the main research work includes the following: (1) this study abandons the traditional base station VOLUME 8, 2020 This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see http://creativecommons.org/licenses/by/4.0/ distributed network sleep mode, and adopts the centralized sleep algorithm to consider all the combination modes of base stations, so as to find the best sleep scheme, and improve the energy-saving effect of the system and the operation stability of the system; (2) the genetic algorithm is applied to the selection and calculation of dormancy scheme, so as to effectively improve the calculation efficiency of the system, and the cluster mode of collaborative control is proposed, so as to calculate the energy-saving mode of each cluster by combining the genetic algorithm; (3) in the base station clustering, the dynamic clustering algorithm based on the cooperation degree can avoid that the traditional algorithm can not adapt to the actual system channel time-varying, and further improve the system stability.
In conclusion, this study proposes a centralized dynamic sleep strategy based on a series of algorithms for the problem of high complexity of centralized sleep algorithm. With the support of the Internet of things data collection system, the dynamic analysis of base station sleep is carried out to obtain the best network sleep strategy in the shortest time, so as to effectively reduce network energy consumption and achieve the expected purpose of base station energy saving.
II. RELATED WORK
This research is based on the research of many experts and scholars. Through reading many literatures, we can understand the current situation of the research. At present, green wireless communication technology has received extensive attention from the communication industry, and scholars in various countries have studied communication energy-saving technology from multiple perspectives, including network structure innovation, system mode new channel protocol improvement, etc. Through these analysis, we can promote the development of green energy-saving technology, and derive many theories and technical methods. Academic circles have carried out research through some international projects, such as European Telecom design project [1] , French mobile communication network structure optimization project [2] , UK research on its original network structure and put forward corresponding green energy-saving radio project [3] , etc. At present, the international standardization organization has listed the green communication in the corresponding standards, which provides reference for the subsequent communication network construction.
Traditional mobile communication network resource allocation mainly focuses on the effective allocation of network resources. The research parameters include spectrum efficiency, output signal strength, interference items, etc. The reasonable allocation of these projects can effectively improve the efficiency of network operation, but this research method is only applicable to 4G and its previous network structure. The large amount of resource waste caused by 5G intensive base station group needs to be optimized by the corresponding green energy-saving technology. The energy-saving strategy based on wireless resource management is a common energy-saving technology in the current communication system. This technology not only needs to deal with the integration of various heterogeneous networks, but also needs to make full use of various network protocol information, and provide demand guarantee for the system at different terminals.
According to the mobile communication network structure, the load analysis is carried out [4] , and the corresponding base station group model is constructed. Combined with the simulation, the in-depth study of the base station dormancy scheme is carried out, and the corresponding optimization strategy is proposed, and finally an effective optimization scheme is obtained to achieve the expected goal of green energy saving [5] . In view of the high energy consumption of the base station, a random sleep scheme is proposed. The minimum energy consumption of the base station is set as the constraint condition, and the sleep probability of the base station is calculated and analyzed [6] . Based on the previous research of sleep strategy, the parameter of network coverage is added to design the model for performance simulation. The simulation results show that the actual energy consumption is reduced by 30%, but the dynamic load change is not realized.
Reference [7] put forward to take the distance sense as a reference parameter, design the corresponding energy-saving sleep scheme, design the simulation experiment to analyze the energy consumption of the base station. From the research results, although it has some energy-saving effect, it still does not realize the dynamic change of the load [8] . Based on the research of mobile communication base station dormancy technology, choose the double-layer heterogeneous network as the basic network structure, and take the distance between the small base station and the macro base station as the decision condition, and implement the base station dormancy in the order of the distance from the macro base station from the near to the far. This method has certain effect, but it can not effectively identify the distance between the base station and the macro base station, so this method is not easy to promote [9] . According to the analysis of mobile communication network load, a simulation model based on load sensing is proposed, which takes the base station load as the basis of system identification. If the base station load is lower than the set value, it will be shut down to realize the base station sleep. Chaudhary et al. [10] combined with the mobile characteristics of mobile networks, and also use the load as the threshold value for load monitoring. When the load is lower than the threshold value, it will enter the sleep state, and when the load gradually increases, it will gradually open, so that the system can serve multiple mobile terminal users.
Reference [11] select the heterogeneous network architecture to study the sleep system, design the base station group corresponding to the threshold, and carry out the system research with the service load as the sleep combination, and study the heterogeneous network macro base station and small base station, and analyze the best sleep combination scheme from the orthogonal spectrum of macro base station and small base station [12] . Based on the research of the structure of heterogeneous cellular network, this paper constructs the method of base station dormancy based on heterogeneous cellular network. The system mainly accesses the algorithm model according to the resource pairing. The small base station in this system uses the load threshold to sleep, while the macro base station in the base station uses the low load mode to sleep.
Tian et al. [13] analyzed the architecture of the mobile communication network, selected the separation architecture, analyzed the random sleep of the small base station based on the architecture, and analyzed the channel when the base station slept, that is to say, the spectrum is released by the small base station. With the help of the small base station, the macro base station can effectively use these spectrum, so as to help more base stations to sleep. Reference [7] researches on the mobile vehicle network, add the sleep algorithm to the network, so as to realize the real-time update of the vehicle position of the base station.
The design of cooperative communication between mobile communication base stations can effectively reduce the system energy consumption and realize the cooperation between the same layer. In this state, there are two main states, the sleep state and the active state. The base station is generally in one of these two states. When a base station is in the sleep mode, it can transfer to the adjacent base station in the mode, and interfere with other communication users within the sleep range of the base station. In addition, cooperation research can also be carried out through the base stations between different layers. In this way, the central base station mainly helps users within the coverage of the surrounding dormant base stations by expanding [14] .
The statistics of the base station energy reduction model are shown in Table 1 .
There are also some experts and scholars who realize the base station sleep by combining new energy with base station, so as to effectively reduce the energy consumption of base station. In the research of base station, the random characteristics of base station load and the random characteristics of green energy saving of base station need to be considered. In order to maximize the stability of the system, the above two points need to be combined. When the base station is dormant, we need to consider some control strategies of the base station dormancy mode, and also need to study some other control modes of the base station dormancy, including the control of various signals of the base station.
III. SYSTEM MODEL
Compared with 4G network, 5G network requires higher number and density of base stations, so the resource consumption caused by the capacity of communication system should be fully considered in the process of mobile base station layout. Mobile cellular network is an important carrier of data transmission in mobile communication [15] . There is obvious tidal effect in the process of data transmission, which directly leads to low energy utilization. Therefore, when the traffic load of the base station is low, if it works with the maximum power, it will lead to serious waste of resources, thus, the base station with low load can be directly selected to enter the sleep state, so as to reduce the unnecessary energy loss in the network system.
In the process of energy-saving technology analysis of 5G base station, this study directly from the perspective of user access, combined with the analysis of user communication quality and network energy efficiency, combined with genetic algorithm to build 5G base station energy-saving technology based on Internet of things collaborative control, and reasonably explain the relevant issues, and reasonably sleep the base station [16] .
A. SYSTEM NETWORK MODEL
Compared with 4G network, 5G network requires higher number and density of base stations, so the resource consumption caused by the capacity of communication system should be fully considered in the process of mobile base station layout. The traditional macro cellular network architecture can not meet the energy consumption demand of the dense 5G base station, so we need to improve the traditional macro cellular network structure and propose a new network structure scheme. UDN technology is a heterogeneous network structure which is different from the traditional macro cellular network. This network structure has the characteristics of dense layout, high frequency reuse rate, and can effectively improve the network capacity. It is the basic network structure commonly used in 5G network at present. The layout of this small cellular network structure will lead to higher density of communication base stations. In order to improve the quality of network communication service, it is necessary to further reduce the energy consumption in network operation and realize green communication.
Affected by the wavelength, the density of 5G base station is far higher than 4G network( Fig.1 ). It is set that there are M service base stations in the base station, and they are expressed as M = {1, 2, · · · , M }, where BS m is the base station [17] . Suppose that there are N users in the network, and they are respectively expressed as N = {1, 2, · · · , N }, Where UN n is the user whose number is n, the real-time switch state of the matrix base station is represented by the matrix S = [s m ] l×M , the value of 1 indicates the active state, and the value of 0 indicates the dormant state.
1) NETWORK LOAD
The network complexity in the system indicates the number of users of the network load at a certain time, and there is a positive correlation between the number of users and the network load [18] . Therefore, the network load can be represented by the number of users, and the relationship between the number of users of a certain day and the time can be represented as a histogram, from which it can be seen that the network load is in a dynamic change, among them, 0-8 points is the low period of network load, and the network load over 8 points shows a jump increase, and continues to 0 point, which is closely related to people's work and rest time( Fig.2) [19] . The statistical results are shown in Figure 2 .
2) FLOW MODEL
In order to improve the effective deployment of follow-up skills, it is necessary to analyze the model, establish the attribute parameters corresponding to the model, and the traffic model mainly corresponds to the spatial customer distribution relationship. The user distribution in this study conforms to the characteristics of random distribution ( Fig.3 ) [20] . In this study, experimental analysis was performed through matalab, and the results are shown in Figure 3 . 
B. SYSTEM ENERGY CONSUMPTION MODEL
There are two main forms of base station energy consumption: dynamic energy consumption and static energy consumption. Static energy consumption is mainly basic power consumption without load. Dynamic energy consumption has a functional relationship with base station load, which can be expressed as:
sleep mod e (1) P 0 − −SBS represents the basic circuit power consumption in the active state; m -represents the load related proportional coefficient; P T m − −SBS represents the transmission power; P sleep -represents the power consumption when SBS is in the sleep state. There are two main ways to calculate the energy efficiency of cellular network, one is to calculate the energy consumption per unit area, unit W m 2 . this method focuses on calculating the total energy consumption when calculating the energy consumption [21] . The other is to calculate the energy consumption per unit bit, unit bit s.W , simplification to bit J . This calculation method mainly calculates the comparison value between data transmission rate and energy consumption, so it is more comprehensive, including not only total energy consumption, but also data transmission rate. In this study, energy consumption per unit bit is used as energy efficiency calculation of cellular network, and the calculation formula is as follows [22] :
In the above formula, C t -represents the total capacity of the target network; P t -represents the total energy consumption of the target network system. Combined with the network architecture model of this study, the statistical formula of network energy efficiency EE net can be shown in (3) .
In the above formula, N S -represents the number of base stations in the target network; C S i -represents the throughput of the i-th small base station; P S i -represents the power consumption of the i-th small base station.
C. SYSTEM ACCESS MODEL 1) ESTABLISH PAIRING MODEL TO REALIZE PAIRING CONNECTION BETWEEN USERS AND BASE STATIONS
Due to the dense 5G base stations, the distance between the base stations is small, and there is a serious phenomenon of repeated coverage among the coverage areas of each base station. Therefore, users face a variety of choices in the repeated coverage area. In order to improve the user experience, it is necessary to build a reasonable pairing between users and the base station. The relevant variables of the algorithm are as follows:
USR (u, s ki ) -indicates whether user u has sent a request to base station s ki % within the coverage, 1 indicates that the request has been made, 0 indicates that the request has not been made, UFree (u) -indicates that the user access status, 1 indicates that the request has been connected or the user has not sent a request to the base station, 0 indicates that the user request has not passed, PT (u) -SINR connection reference table, and N max -indicates the maximum number of users connected to the base station.
2) ESTABLISH THE SLEEP ALGORITHM MODEL OF BASE STATION
In order to establish the base station sleep algorithm model, the propagation loss between the base station and the user is set as pl, which can be expressed as follows:
In the above formula, d m,n -represents the distance between base station BS m and user UE n ; c d -represents the distance independent coefficient factor; ε -represents the attenuation coefficient of signal propagation.
In order to establish the connection model between UE and BS, the connection matrix of UE and BS can be expressed as X = x n,m N ×M , x n,m = {0, 1}, when UE n is connected to BS m , x n,m = 1, and otherwise x n,m = 0.
The node degrees of BS m and UE n can be expressed 
In the above formula, pl m,n p m,n -represents the power received by the user from the base station; M k=1,k =m pl k,n p k,nrepresents the interference generated by other base stations to the user. Suppose that when γ m,n is greater than a threshold ∧ th , UE n connects to BJ BS m . The total power consumption VOLUME 8, 2020
of the system can be expressed as formula (6) .
So the transmission rate of BS m to UE n is [23] :
As formula (8), the ratio of total capacity and total energy consumption is:
The final number of active base stations of energy efficiency f 1 = η EE of the system is f 2 = S · E, besides, E = [1, 1, · · · , 1] N ×1 . Based on the above analysis, the following models can be established according to the actual situation [24] : 
In the above formula, M max m -represents the maximum value of the maximum connectable users of the m-th base station. τ -represents the probability of users not being served. C1 -indicates the switch state of base station and the connection state of base station BS m and user UE n ; C2 -indicates that a UE can only be serviced by one BS at most; C3 -indicates that the maximum number of UE that a limited base station can be connected to; C4 -indicates that any UE n can be connected to and serviced by BS only when BS is active; C5 − γ m,n ≥ ∧ th is deformed; C6 -ensures that the interruption probability of UE is less than τ .
Through the above, the energy-saving problem of the base station can be transformed into a multi-objective optimization problem with multiple parameters of [C1 − C6]. the minimum active state is the optimal energy-saving state. Therefore, it is necessary to optimize the active state of the base station in multiple states, and find the minimum active state from multiple states.
IV. CENTRALIZED SLEEP STRATEGY BASED ON GENETIC ALGORITHM A. SLEEP ALGORITHM MODEL
In order to achieve the energy-saving effect, it is necessary to find the best combination from multiple base station sleep combinations when the base station is in normal operation. Based on this study, from the perspective of nonlinear constraints, combined with genetic algorithm to build a multi-objective solution model, to explore the optimal sleeping combination of 5G base station group.
1) CHROMOSOME DESIGN OF GENETIC ALGORITHM
Suppose there are N base stations in total, and the corresponding states of each base station are GK i , then there are n corresponding states. If the positions of these base stations and the corresponding state sequence function gene are taken as a chromosome, and they are real coded, and the chromosome length is set to N, then the information structure they contain can be expressed as follows:
In the above formula, s i -represents the position of the ith base station; G i -represents the corresponding state of the ith base station; Gene -represents the chromosome; N -represents the chromosome length.
2) FITNESS FUNCTION
Different chromosomes in the population contain a base station dormancy strategy, and the advantages and disadvantages of the strategy are mainly reflected by its functions. Therefore, it is necessary to analyze the system access model to get different base station dormancy combinations. In this process, the role of two genetic algorithms is to find the largest dormancy combination sequence of base station energy efficiency f l , which can be expressed as
In the process of solving sequence combination optimization, sleep analysis is mainly carried out from the perspective of user and base station connection. Before the analysis, it is necessary to analyze the fitness function and over limit fitness function from the perspective of threshold adaptation.
Threshold fitness function. This function mainly judges the base station dormancy condition by setting the threshold value, that is, to ensure that the signal interference between users does not affect the user experience, it is necessary to avoid the threshold sequence appearing in the process of population evolution, so the threshold fitness function can be expressed as:
In the above formula, K i -indicates whether the SINR of each user and the base station is greater than the threshold value; ∧ th -indicates the threshold value of the connection between the user and the base station; γ m,n -indicates the signal to interference noise ratio of the connection between the user and the base station; n -indicates the number of users; K v -indicates the threshold fitness value.
Over limit fitness function. Overrun means that the number of base station users cannot exceed the load limit of the base station, so as to ensure the stable operation of the base station. The calculation formula is as follows:
In the above formula, K j -indicates whether the number of users connected by the base station exceeds the upper limit; b num -indicates the number of users connected by the base station; M max n -indicates the upper limit of the number of users connected by the base station; K t -indicates the over limit fitness value.
According to the above analysis, the constraints can be taken as the constraints of building the model, so that the sleep policy model can be expressed as:
In the above formula, the penalty coefficient of objective function α -is about threshold constraint, and that of objective function β -is about overrun constraint. Through the above analysis, the algorithm model of this study is constructed, and then the algorithm flow is analyzed.
B. ALGORITHM FLOW
Combined with the above algorithm analysis, genetic algorithm is used to optimize the base station sleep strategy, the algorithm flow (Fig.4) , and the detailed process is described as follows:
Step 1: initialize the genetic algorithm. Initialization parameters include population size m, maximum genetic algebra, generation gap gg4p, individual precision value, individual crossover probability, mutation probability, etc;
Step 2: the constraints are established by combining UE and BS, and the corresponding access model is built on this basis;
Step 3: the chromosome information in the algorithm is encoded by real coding, in which the gene chromosome is the position and state of the base station;
Step 4: calculate the fitness of the function, get the fitness function through the objective function, carry in the numerical value for iterative calculation, and finally get the fitness corresponding to the threshold;
Step 5: judge the iteration process by terminating the iteration function. If the conditions are met, output the best result and enter step 7. If the conditions are not met, enter step 6. Step 6: operator operation is carried out for genetic algorithm. The number of iterations is accumulated by 1 each time. The operator types are gene selection, cross recombination and gene mutation. New population is obtained through operator operation, and then enter step 4.
Step 7: calculate the best sleep combination of the base station and output the result.
C. CLUSTERING TIME SEGMENT DIVISION
Share the time of the day. Set s handover triggered nodes in the day, and the base station load is different at different SP times, so the number of clusters corresponding to them is different. If the corresponding time nodes will re cluster the network structure, frequent clustering will affect the stability of the system. Therefore, according to the SP load in the United States and its load development trend, this study designs a threshold search scheme for the target optimization, and divides the whole day period under the condition of the threshold. The time period is expressed as TD i , and SP network is used to cluster the clustering algorithm at the beginning of the time period. When clustering, it is mainly based on the following conditions:
(1) For each SP in TD i , the load difference between its load and other SP in TD i must be less than the load threshold G, G = ϕLoad max , where Load max is the load value when the network is fully loaded, and ϕ is the decimal between [0 ∼ 1], indicating the proportion of G to the full load.
(2) For SP of TD i , it must be ensured that all SP i must be continuous. For example, SP 1 and SP 3 cannot be divided into the same TD i , while SP 1 , SP 2 and SP 3 can be divided into the same TD i .
The time period of a day is divided into regions. It is set that the daily load changes develop in the order shown in the figure (Fig.5 ). Then between 1 and 5 points, the load lifting speed is slow, so the difference between SP 1 and SP 5 is basically small, and the threshold value is not exceeded, so it can be classified as a TD. It can be clearly expressed as TD1. Similarly, TD2 in Figure 5 can be obtained respectively. The rise speed of TD2 is fast, so it is not suitable to use this load to calculate TD1. In the actual decision-making, selecting different G will lead to different results, and the more clustering results will lead to further increase in energy consumption, it will lead to less supply of adjacent base stations, and will cause the base stations can not sleep, so it is necessary to select the appropriate threshold g for energy balance effect.
If a base station in the same cluster is defined as an adjacent base station, a model can be established for energy consumption and complexity balancing:
The constraint condition is formula (8) 
The optimization target is the energy consumption and complex balance of the base station. In the above formula, α and β are numbers in the range of [0, 1], and they are the weights of energy consumption and complexity respectively, besides, α + β = 1, in this study, both values are 0.5. If A is the normalized energy consumption of the whole network, there is the following formula:
In the above formula, P cos t -represents the energy consumption of current threshold G; max P cos t -represents the maximum energy consumption of all thresholds. If B is set as complexity, the following formula exists:
a -number of clusters of small base stations N i -number of selected population in genetic algorithm M i -number of base stations in the i-th cluster k i -number of iterations completed by the i-th cluster Complexity -complexity generated by the current threshold G; max Complexity -maximum complexity.
The minimum C obtained by formula (16) is the optimal threshold value. In the subsequent calculation, there are certain differences in the optimal threshold value, which can be calculated by the above methods.
D. BASE STATION CLUSTERING ALGORITHM
In this study, a dynamic clustering model of interest tree is designed, which is controlled by the parameters of cooperative factors. From the perspective of network structure, the clustering problem is directly transformed into the problem of interest tree generation. The cooperation factor can be defined as the degree of willingness of two base stations to cooperate with each other, which can be described as: If there are two base stations a and B, and the cooperation factor of them is expressed as SF (a, b), then the dry ratio benefit caused to a by the cooperation of two base stations a and B can be expressed as:
In the above formula, SINR coop(A,B) A -represents the drying ratio caused by the cooperation of base stations A and B to A; The drying ratio to a caused by the cooperation between the base stations SINR no−coop A -A and B when they do not cooperate.
It can be seen from formula (19) that for base station A, the larger the SINR coop(A,B) A value is, the larger the SF (A, B) value is, the greater the SINR gain brought to A by the cooperation between A and B, and the greater the probability of cooperation between them. Similarly, formula (20) represents the received SINR gain of the cooperation of two base stations.
In the formula, SINR
coop(B,A) B
-the signal to interference ratio received by base station B when base station A and B cooperate; SINR no−coop B -the signal to interference ratio received by base station B when both of them do not cooperate.
Through the above analysis, we can see that there is a certain directionality in the cooperation between different base stations, SF(A, B) = SF(B, A) , so that the problem of base station cooperation is transformed into a two-way selection problem.
There are N 5G base stations in the system, and the clustering result is expressed as Clu = {clu 1 , clu 2 , · · ·}, where |clu| represents the number of clusters, for example, b k i is the k-th base station in cluster i. The Clu i -user set is expressed as u i = u 1 i , u 2 i , · · · , and the base station cooperation is used to eliminate the possible interference (Fig.6 ). Assuming that the sum rate of the system is R t , it can be expressed as shown in formula (21) .
If Clu i does not use the intra cluster anti-interference technology, the receiving dryness ratio of base station i can be expressed as:
In the above formula, the channel parameter vector between l ki -user K and base station i; |l ki | 2 = pl k,j -is the propagation loss; σ 2 n -is the noise variance; P u -is the transmission power of the user;
If user i and user j promote the work through collaborative technology, the mutual interference between them will be eliminated, then the drying ratio can be expressed as:
Through the above comparative analysis, it is not difficult to find that the base station cooperative control technology can effectively improve the drying ratio of the reception between the base stations. Therefore, after the cluster is established, the gain can be divided through the cooperative effect to improve the system stability. It is not difficult to see from formula (24) that the gain can be divided by cooperation between base stations, and the system operation efficiency and data transmission efficiency can be effectively improved. Therefore, the clustering algorithm proposed in this study has a certain effect. As shown in Fig. 8 , the process of converting a cooperative base station into a weighted connected graph is transformed from (a) to (c) (Fig.7) . 
B. SIMULATION RESULTS
In order to prove the effectiveness of this research method, this paper studies the number of active base stations, network energy efficiency, algorithm complexity and outage probability. Firstly, the dynamic sleep mechanism of the base station is studied, that is, the base station with small load is dynamically controlled to switch to the sleep state. Combined with the genetic algorithm, the base station dormancy problem can be transformed into a multi-objective optimization problem.
In the experiment, the parameters such as QoS and outage probability of system users are considered comprehensively to solve the optimal dormancy scheme of the system. The number of active base station users and energy efficiency trend calculated by genetic algorithm (Fig.8 ). In the process of iterating the number of active base stations with genetic algorithm. In the initial state of system operation, 25 base stations are all active, in the iterative process of the algorithm, the number of active base stations decreases after the number of iterations increases, and the number of active base stations remains basically the same from iteration to generation 34, so as to get the optimal solution. Finally, the number of active base stations is 13. At this time, 40% of the base stations enter the sleep state.
The sleep algorithm of base station based on genetic algorithm can make the low load base station in the system enter the sleep state, and the users within the coverage of the base station will unload its load to the adjacent base station after entering the sleep state. At this time, the UE connection state, that is, the base station activity()( Fig.9 ).
Before the base station sleep scheme is activated, all the base stations are active. It shows that after the implementation of the centralized sleep scheme based on genetic algorithm, most of the base station switch state and UE connections are in the sleep state (Fig.10) . The reduction of the number of sleep base stations will effectively reduce the system energy consumption. The simulation results of this process (Fig.11 ). With the number of dormant base stations increasing in the iteration, the energy consumption of the system is gradually reduced and the energy efficiency is enhanced. It is not difficult to see from the figure that the system energy efficiency is about 0.02, and the optimal solution can be found after 34 iterations of the system. The system energy efficiency is increased to about 0.027. Therefore, the base station energy-saving technology based on genetic algorithm has a certain effect, which can effectively improve the energy efficiency of the system. Using the same method to study clustering algorithm, we find that clustering algorithm is close to genetic algorithm in energy efficiency improvement, so they have similar effect in the search of sleep strategy. After that, the complexity of genetic algorithm and clustering algorithm are compared and analyzed, and the results are shown (Fig.12 ). The complexity comparison between the genetic algorithm and the clustering algorithm at each time is given. From the above analysis, it can be seen that the clustering algorithm has lower complexity than the genetic algorithm, especially when the number of base stations is large, the clustering algorithm has a more obvious advantage in computing complexity, and the legacy algorithm has a strong advantage in the sleep decision of the base station of 5G super dense base station group. Therefore, in the subsequent 5G base station energysaving technology, we can give full play to the advantages of the fractional algorithm.
VI. CONCLUSION
5G communication network has a large number of base stations, a large density of base stations, and a large fluctuation of users in the time and space domain, so there will be a relatively obvious waste of resources in the low load period. It is necessary to use the base station sleep technology to make the low load base stations enter the sleep state, so as to reduce the system energy consumption and improve the system energy consumption. This paper analyzes the principle and performance of distributed algorithm and centralized algorithm in the base station sleep scheme, and proposes a centralized dynamic cluster sleep strategy based on genetic algorithm.
In this study, the sleep strategy of 5G ultra dense network base station is studied, and build 5G base station energysaving technology based on Internet of things collaborative control. Through the MATLAB simulation platform, the algorithm is simulated and analyzed, the relevant simulation parameters are set, the simulation data is collected and the statistical chart is drawn. The simulation results show that the proposed 5G base station sleep scheme has a certain energy reduction effect and can effectively improve the system energy efficiency. At the same time, the performance of clustering algorithm and genetic algorithm proposed in this study are analyzed. Both of them can effectively reduce the energy consumption of 5G base station, and clustering algorithm has the advantage of complexity, and more practical. JENG-SHYANG PAN received the Ph.D. degree in electrical engineering from the University of Edinburgh, U.K., in 1996. He is currently a Professor with the Shandong University of Science and Technology, Harbin Institute of Technology Shenzhen and Fujian University of Technology. His current research interests include soft computing, information security, big data mining, and signal processing.
